Dendrimer-based targeted delivery of an apoptotic sensor in cancer cells.
Our previous studies have demonstrated the applicability of poly(amidoamine) (PAMAM) dendrimers as a platform for the targeted delivery of chemotherapeutic drugs both in vitro and in vivo. To monitor the rate and extent of cell-killing caused by the delivered chemotherapeutic drug, we wished to analyze the degree of apoptosis in targeted cells on a real-time basis. As the apoptosis-regulating caspases are activated during the apoptotic process, several caspase-hydrolyzable, fluorescence resonance energy transfer (FRET)-based substrates have been marketed for the detection of apoptosis. However, the applicability of these agents is limited because of their nonspecificity and the consequent high background fluorescence in tissues. Here we show the synthesis, characterization, and in vitro targeting of an engineered PAMAM nanodevice in which folic acid (FA) is conjugated as the targeting molecule and a caspase-specific FRET-based agent (PhiPhiLux G1D2) is conjugated as the apoptosis-detecting agent. This conjugate specifically targets FA-receptor-positive, KB cells. In these cells, the apoptosis-inducing agent staurosporine caused a 5-fold increase in the cellular fluorescence. These results show, for the first time, the potential applicability of a targeted apoptosis-measuring nanodevice, which could be used for simultaneously monitoring the apoptotic potential of a delivered drug.